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(54) CLUSTER SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To dynamically start/ stop an application, 
decide a start computer, decide a succeeding calculator in accordance 
with the state change of the computer and the application and to 
optimize a cluster system in the cluster system. 

SOLUTION: A state monitoring part 20 and a load update part 30 take 
in information showing the state of the computer and the application. 
Information which is taken in is managed by a common data storage 
part 1 0. A constitution control part 40 outputs the instruction of the 
succession of the application and the change of the succeeding 
computer to a cluster management mechanism 900 when it receives a 
trigger from a state monitoring part 20 and a load update part 30. 
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1 

^ ^ iifBffi*^ CO " ft 7t i^-T^ -r^^'lf a 

thrfmnt^u's^'r^^m'f—^mm^. (b) jtiE^g 

^-rS^l^^m^. (c) ±lSlg^^(?5if-^<i7?ft#^ 

^^#bT_bfaft^^-ffi^^^*Fr-t-SA^MI^^. (d) ± 

—y<i^m'm^t^^m uriitsr :/y -^r— v-g vtbmf 

5 w i: ^4^® ^ -r^n-^^ 1 {cie^(7> ^ :^ 
Ilt>^ii3] iilE^^^j^fPCi. ±fE^ 7:^^^^ v-J^x 

IE-^^-^<^^tJ'ft^^±IEr:/y ^— v-a '-y-^m^nt^ 

[If ^11 5] JilE^^^J®^!^, ±tE^S»(7:>i^-'^<<7> 

T ^ t> ^ ic^^j^ ^ n ^ w ^ -r ^ ti^ii 2 
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m^^is] ±tEft^tH!Siii(^, ^^co^^r ^:>'^"'r- 
^S^ W ±fES^-^ 00 i^ (7)ft It ^ t T ±fE^^ 

UTz:/y >r^v-3 _biar:/y^-v' 
a >'^^i#ffic§i«^^if-/<^^^Lrjbtsrr y 
v-a >'co§|.«^^^t5 :i^^4#tgt^-r5!i^^it^fS^ 

10 [0001] 

[0002] 

S«r-i ojeijKT^^r:?^ y ^r-v-a ^-^r^^tb. r-T^y^ 
— v-3>. t> b< l:ir :/y v-a :^$:II^T4^<7:>ff3S^ 
:d^^^f^ih L/r^^, ^ ;^ (DM(7:^ff^aT-T ^ y 

^ti-Sc r y a ^-co^ ^x.^^ 

\^fz.^i&^<DW^ t ur . i}^^¥6 - 2 8 2 0 6-^>2i^t:: 

30 [0 0 0 3 ] 

^x^'7^i^mf^f^^m:^>'''<-t^mw^rifzm't. r 

. [0 0 0 4 ] iL%Z(nX.bW^^M.'kn^'f 
a cr. T^y ^— v-a 

50 ^^^fz.wm.mm^^m^n-^'r^z.tt'^x^^Wi^^ 
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[0 0 0 5 ] 

mm^nt^t^'^^'r^^m^-^w^M. (b) Jiiett 

^ -fe- o if - co*^^ ^ b T ± lEif ^ ^ M 

^-r^^m^n^. (c) ±fs^^-^cDif-^-<(D:fe^t^ 

^=f#LT±ISA^'[t^^H5R-rS:^^^M^^, (d) Jb 

[ 0 0 0 6 ] iife^^T^^-cJ'iete^i^. Jil5i> 
^tthi^. Aitzmj^mm^n. ±fs:j^ ^^^^^ v-j^t^^u 

[0 0 0 7 ] ±.ttmf^Mm^n. IMP '7:^^i^:^'TJ^ 

fl^-ff«i:-hisr:7^y ^r-v-H >Wim^nt^mm\^x ±, 

[0 0 0 8] JilS'^^^yt®^!^, ±15^ 

If— /^t^^-ff^^ Jiier:/y v-a vih^-lS^^^^ 

[0 0 0 9 ] i:t£«iS*J^»^l^, Jbf£1S»<7D-^^-/•<0^.^ 

•IS^^ iter >^y >i&f^'tii«i^#Bsur±fs 
[0 0 10] }Ltzmmmm\^. =^-^tm'^'t^mmy 

[0011] its^ v';?^7" At:i, -'^i?^ — v-fb^n 
I 0 0 1 2 1 m^<D^-i ^ >^X'^ 



(3) 11-184825 

Jif £ ^S^-^ O if - O A ^ ^ b T JitB^^^^'f^ 

rr:/y -^r^v-H ±isr^y>r-v^3 

[0013] 

1. ^mat^oa^ 

(b) f}-s«o^ii)P#, r:/y ^^r^v-a giis^tc^i 

(c) ffS«^^f^iLB#XI^^«^-Lt;6^bom'j^B#?^£ 

i^i? (d) fY^mt^m^. ^libTi^^m^ (cpu, 

(e) rD^'^^^^$:^^C^?tt<. ^^P^r /i-^l: 
(f ) a— Fv-rnT, N : 1 /< y P 

(g) V ^—yB iyi:^thx^\tmf)^-^^m^. ^ 
30 [ 0 0 1 4 ] ^ktc, ^^^i>T:i(D^|^(7:)i!^ 

9 0 on^^<Dp y^p'^mmmx'h^o :i<D^m 

(Dp y -y^^'r J^xn. if — 1 0 0 a ~ 1 0 o c 

m^mth\^^o) iDi3(^mRxfr':^v&'—>3>(D^m 
izm-thm^^-^—^^ 1 0 0 a (Di{^m^m^ 2 oxp 7 

;^i5^1=^m«9 0 Od^ib^*?i2i^, ^ix^coit^^:^^ 
^-;?^tS1tii5 1 0 a 2 2 0 ) o C 

^v'-i^tBte^l 0 a 1 OlC^-r J: PtC, fill 

40 Oif-/-<(7>i^^7''-:5'tEte95 1 0 b. ^^-T-^IBl^^ 
1 0 etc ^ t'-LTPi:4^^tC^< J: ^^^^ixSt^co 
ir-rS. ^/c, A#HfT^3 0 a -3 0 cJ^, 1f-/<l 

ooa-iooc o:&:j^tcfci-f 6'[S^^#r*«-7"-^^ 

felt^ 1 0 a {ClEte-#-^ (230a~230c) o 
Um%^ oil, v-:^7^i.t75^^t^^^ML^^^llgtl^2 0 36^ 
bStt^^, yLKtiy:^^ J^<D^'^<D^\Y.^^VTnm:-^ 
^E-r5ft^^g^^3 0 3 -3 0 cd>bS*^s^. r-;^y 

^P ^yy^P'^mmm^ m^^tlfi52 0^^ 

56? i53ta^^4 0 ^^giSSiJi^^^^iiii 6 0 ^pf^o ^::t- 



(4) 

5 

mfiZMm^m^ i e o t^-^—y< i o o a ^x-mi^f-r 

[0015] ^Ttc, m^Lfz^ y:^^-i^^y'M.<Dm^^ 

(b) ^^%{%mtmV^'^<Oi7 "7 ^^\Z^M\^X^f:L 10 

xm^-r^'^T'f'j^—i^B^^mm^^. ^Y^-t^^r 

(c) "7 \z^M^<r)WTnm,t-^±\^t^K^ . tijf^4^ 

kiifzmf^'mm'^^ on. 5iM#*ff^#<i:^^H-r5^^^ 

(d) ^Wrnm(0^^i{Km (CPU, T^^y , -t^^ h 7 
-To 

(e) li-^m^a^^^^ihL/tP^, ^?ihLTV^fctf^M^^ 
^IJt®ti)>f^^li7T-r/l- 3 5 ^l=^=r-7> K^.^v>r, ^ 

-10 c-^ir^^-f 5. ^m-^m<D^mnm^mm'r^ 

•r-k^iKm^^t^cxM^^j^r-yv ^—^b ^(D^m^*^ 
m^-r^o m2\z, ryv^-^yB>(D^\m€<Dm^7T^ 
-to mzn. 1 0 0 b^d^^^ffihL, rzfv^- 
v-a :xAP 3i^i^-/^i 0 0 c{z^\^'Mt^infzVtm^^ 40 

[0 0 16] 3. ^^—Y^^rmf& 

]^<D—m^7i^'tmx'h^o :^Tn. 

7^^x«.:J'200a— 200n ^^ON'&Of- — /< 100 
a ~ 1 0 0 n , ^f- — /<r^OiifEg§T'^5»^- y V? — ^ 

1 0 0 0 ^>t.^;5S^:^i^5c 
[0017] 4. y :7 h ^>:i^7^jS; 
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e 

(a) 7>^^^^«^9 0 0 

5o ^ 9 0 Oi^. 7:/y ^"v-a y^^T 

^ tt Ti ^ 5 SUi^ - ^^T*^^®)-!- 5 O ^J^ =^r^f 
5o *;|IJS<^^^Br-f:i. t a. — h^^5^;^7— Kt± (3^ 

S(75Hewlett — Packard Compan 
y. HPT±itiV^5o Hewlett— Packard 
Company, H P H P ftOS^X ^^S^) 
(TDMC/ ServiceGuard^^ ^J'^^^'S 

}i\^x^m'^-bm^^mz.b-:>xmn'f^. p^t^^"^ 

[0018] ( b ) ^/S^IJ^^SO:^^ 160 

^^^^ 1 6 ofi^^5. m^tm\m^m^\ ^ on. t^ti 

^m?Ff5 2 0 ^^ii5jj:$yt^if5 4 o;&^^,/^5c 

i6 0i:i. ^ '7'P^^'%:mj^'f^^x<n^—^<<ob-h. v^ 

-rtlA>C0ih — /^±T-iijf^-t-5. ^J^fiJ^^^k^^ 1 6 0 

1^, ^x<n^—^<x'^^'^mfi^<nx. ^yp^^'^mm 
^ :^i^^mWim9 0 o{cJ:or^i^I^i^5o 

^n5c 

?l#i^^t[)^t-r5o iil5i:i, -y— .'^l 0 0 a :5ifr±U, 

mf^Mn^m^^ i e o ib^-^—^< i o o b xm^m.^Wbj^ 

^^ij^^^^i 6 oil, fltjiebfcat^^^au, ryu 

fz^m9c(o^—y<(Dm7r^n. ^ y y^^^mWiM9 o o{z 
)^Lxrft>ti^. ^fz. r^v^—i^BXDmW}. 
m(Dmmn. ^ y :^^mmmm9 o oizx^ nt>tih. 
^ y:^^'§mmm9 o on. mf^mm^m^i e of)>h 

m^m^i e on. ^ y:^i^'§mmm9 o o <D^^^m 
mti.x\.^^o mf&mm^m^i 6 on. sM.^r-f')^ 

[0019] ( c ) 1 0 a — 1 0 c 



[ 0 0 2 0 ] (d) TT^y V':/n-t;:^ {T^f') 

^ — i^Bl^ A¥ l—AP 3) 

1^, TT^y ^ — v-a VAP 1 , r T?"!) ^ — v-a ^-AP 2 
— 10 0a (r>^±\Z,{^\^^. -t^ — /■< 1 0 0 c 

h-mm^^^.x^x^ =7 :^^'wmmm^ 0 o\zn\^xr^ 

i; >5r-v'3 VO^til^i.T^^tHU (2 4 6) , Ig^^Sij- 
S^ofc^ 7>^^1=^#«9 0 01^, 2 3 2{C^-rJ:p 

tc. r:/y v-a :/AP 1 , a p 2 ^^ti^'n^t^j-f 
5o ^ii^fWM^Bi 6 01^, 2 2 6 tc^-TJ: 5 {C, i> 

[0021] 5. v^;^^^!*)^^^^ 

(1) SB#^^TC7>t^i£lR* 
(a) 

5;?i>S^d>co^^^^;^ ^>^^?^^aiSI^9 0 0 J: ^?li*?i2^^ 

($cfn 2 2 5) , ±i^-/<(Oi^^g^^^-rso if-/<o 

5o ^mr'-^m&Mlt. 2 1 0 tc.T^-r J: ^ ic. Mi^- 

(b) ^'^-y<(D^^i^m 

i^— /^co^^T^— ^lEt^BI^, ^T(7?if— ^<o^^^tttJ 
[ 0 0 2 2 ] (2) r':^V ^ — •i^B>'<D'^ — y<m^H^i 

(o'im. mm 
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S 

1) 1=^ 

^^-~y«D:^mt^t>-^X. ^r^V ^---yB ><DTU 

^m^'^\zmmLx\^^:bo 

TTT^y ^^-v-a >^(7:>iif^i^--''<^ii, -^cor •:?'y ^^—tx 

(b) >^y>^— v-a xT^^^j/i^r 
^T^y ^—1^3 >t^mrf\^x\.^h'^—y<i}^w±^tz^ 

2) ^r<^ 

^ryv v-a >'(Dti)>f'^if— ^<^^<?^i?^r ^^i^—^^ 

(a) ^^^laigM 

(b) ^ev'/i^l^^m 

y^mf^^<0^y'J\-^m^Xt 5o 
[0 0 2 3 1 ( 3 ) ^m^%}L\fm<7:>m^ 

mmm^y'-'f^^ {'^^) ^^mi^xmi^-^-^<t'^<y 

9:^i^mmmm 9 0 o(cex.5o 
[ 0 0 2 4 ] {4 > mf^^-^<w^m<r>mrf 

[0 0 2 5 ] (5) ^mmz.x.hm^ 
:^^?fS^tri 3 0 a A^ibo h y 2 5 4r-. mj^mmn^ 

50 <D^^^\ZX^. ^r^^)^-i^B:y<Dy<y^ry^^- 
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[0 0 2 6 ] (6) 'i^-y<^'^m<or':fU^-i^Bl^(D 

[ 0 0 2 7 ] 6, f-->'<m^(^^m 

^^#-r-5 (^^ 2 6 0) o 

7^ — y/H2b, 12c-^^P^^^TP 2 1 0) o 

(c) 2[H] gJt^^CO^^P^ (ffjtEl(7:>^^#.^^^I5^?^^ 

2 b. 1 2 c--^l^^ff 5 (^'^^2 1 0) o 

(d) w^BiRximw^. mf^mm^^mmh V :^^ii^7jk 

-t^o hy;i/l:i. OS (Opera ting Syst 
[ 0 0 2 8 ] 7. 

^my'—<^U^Ml 0 a — l 0 clzWt^ih^. 
. (a) ^#E^^3 0 a'-S 0 c ^JIS^ T-^l^] ^ iX 
(b) #^^^^3 0 a - 3 0 c 1^, O S ;a^ti#i^-r S C 

p u^wif^St f:) iZi^ =1 Kr% o s :y->'L'f$9 1 0 

a~910ci>3 gif-/<(DC P U:^^^^ "9^^ { 2 
62a~262c) , ^^7=^- fefe^COi^ --^^ft^-ft 
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^■r-yyl- 1 3 a — 1 3 c ( 2 6 8 a ~ 2 6 

8c). ^■^ — ^«D^m'T — <^U^^^ lOa-lOc-- 

(c) mf^mm^4 otmrf't^^-^<±xmrf'r^^ 

^^yP<Dh^) S (^W 2 6 4 ) o 

[0 0 2 9 ] 8. r:/ U — >ttiSLc75l^^, 

[ 0 0 3 0 ] (1 ) ^mf—'^ 

T'^So ^S:^. ^'f—^\^^^X^m'f—^t^'^MlO 
a -1 0 c '^m^\tl^X<D^-y<\zK^^ 

[ 0 0 3 1 ] ( a ) %mm'^mm^ny'-v 1 1 
20 m9\z. %mw}^m^mnv-—'^ji^\ i^.i^-To ^y'^m' 

K>^i-^'mmmEs^^h.fzm'^m^^mxh:bo '^m^w 

.^-r-^fStS^fc^Wlfif^^J^'ffi $g7^-://u 1 1 a - 1 

1 c ti^x^^y^i^co^mmmmizmm^ri^o ^mw^ 

30 J£XTCOii T'fc5>o 

• il)^f--^-<l 10 5 

. /^vy ^ T — ^< 110 7 

^^il-ibitfe^, Wi^^f^.^y<y^r y':f^-^<^Xh 

• 110 9 

(Dm-^Xh^o ^l9#X.^tf 9P# "OFF" , 

40 ^fjiofay^-^m "ON" -t-rSc 

• S 1^)5^15^— K 1 1 1 1 

mx. m.o^^-^<tm\B\.tLm. t<Dm\B\.tL^-^<\z 

i^B:y^i^m^^:bt^^t^<D^'^Xhbo ^<r^m. ^glB 

IB Litf--/<--/<^^ r ^/yf-^z-^i^^fJ^^^+it S^a^i: 
^^^-So S^it^i 10 9, etii^ii^"- Ki 1 1 1 CO 2 



(T) 
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[0 0 3 2 ] ( b ) '^-^<i^mmn7'-^ji^ 1 2 

■ if — ^<JK^g 12 0 3 

• ^Wm^ 12 0 5 

• M31^— K 1 2 0 7 

10 0 3 3 ] ic) •^-y<^nmn'r-y'/i^i 3 20 

Hill::, 'd--''<^m^m.v'—'fji^\Z^7f^'r. 
. ^m^n 13 0 3 

/'<(7:>c p (%) ^^-fo 

[0 0 3 4 ] (d) r^') ^-iyB^-y'mm^Wi'r-'f^x^ 
1 4 

[112 1c, rr^'Ll^-v'H^ (AP) W^m^nv■—^J^ 30 
14^^-ro €-r^LJ v'a ^-fT^tiif^ih— /<i:/-<5/^ 

i5^i^^a^9 0 otcsi^T^i/T^^n ^^^y ^-^<nn 

- Sfe^^if-/-^^ 14 0 3 

' ^<y^r y-f-^ — ^^^ 1 4 0 5 40 
. ^^^y =7 ^14 0 7 

^1 6 ocD^^S^jffl!ii)#^'4^i::. if^/^co^iiid^^^L 

[0 0 3 5 ] ( 2 ) «^®^tI5 4 0 Oiif^ h ^ 
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'^'T-, 1^1^^tl^2 0^^ 



»?g|L/;lfi^5Zi^tr J: 19 , if— /<coi^lfe.;5^^^M^nfc^ 

r% «i5Jt.^J»^4 0;6^t5f^LTi^5if-^<o:fe^5fT^ 
3 od^bili^^Stt ^ ^i^fe^Jt^^4 0 1^, Sl]f^hy 

r^iift«t^) T*§:it^5o «^$ytSi^4 0 1^. ^y^- 
i><D^^^\^^%\z.^^^. Slit ^^I^SICfa^ofcM^^^t 

[0 0 3 6 ] (3) ^Wi^^k.\-fm<Dm^wm^^^<r^ 
Hi 3t:i. m^'mn^Ao<omn^'ht.\f^<r>'^^'k7^ 

-r^J^ixHT-^^c ^^$iJt®^4 0 1^, t^^fe^tE^2 0;6^ 
i/^-v^<7)i^^+^S:it^i:, S 1 0 1 lc:*o 
l/^T, ^ — v^^^ "PiZi^. ;^ y^--^J'<n'^m.tS 
S9i:-^±tf" ^^^'^d-^ij^-t-^. NOtD^-g-, S103 

5o YE 5(7!)^-^, s 1 0 5{::*5i^r. if— 
-r^^y^^tljf^^^^1t^7^"://H i$r#0au. ^r:/y 

{c, s 1 0 7T-, 7^^W^a«9 0 otc. ^r:/y 

^ixfclii>f^-t?— ^^r-^itii-^ J: 5Ji/i^^^5o ^Sktc. s 
io9tcjoi^T, ^ 7;^i5^1=^«^9 o oicr:/y ^- 

-To S 1 1 1 (cjot^T. ^r:/y — vo^n,^^:^^^ 
T L7t:6>^;?i>^4yj^U. ^T-TS^T-S 1 0 5~S 1 0 

icML. ±faesii/^^^ta^^^n 5o SI 1 io*ij^r- 

[0 0 3 7 ] ( 4 ) ^^^MP#60^j5£$lJ?Sl^ 4 0 OHj^^ 

Hi 4^>iblii 8 1^. -9-— /•<^;5Jt:;6^^^5^n/t0#o^i53t 

»JW^4 0 (DW'f^^'tittimX'h^o 

1) t5ff-tf->''<^^iiUP# 

— J: *9 if— -'•<;i^:?' 7 ^ 
^b^ib^'ir^^ixfc^-a-. ^^^J®^4 0J^, 1114, ill 
5tc^L7tg^ixlitc^^Ei>, TUMW^n^o Mf^m^^U 
4 on. m&^^U2 Of)^h;^ y±-'i^<omn^^ii^ 
t. S 1 2 1 {C*5l^T, i^ft^ix/c> ^^-fe — v>^li^9iZi 
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''^^mi^m^" r-^o7t:^'^{cii. si 2 stci^u^ 
^m^e— K 1 2 0 7 ^mm^{c± y h-r^ ( s 1 2 

(S 1 2 7) o 

[0038] S131 i;i:J3l^r. r^^) ^—.iy^ 

V tti • f f ^ X - ; I- ^ ^ b 1^ ^ f- - < tij L r I ^ T 

'If^X— 7 ^J/- 1 4 0 7 ^ir h L, Hi^ 
;citJf^Ur^/^5i^ — ''^^^^ ^1^^*=^ 9 0 0:e)^b 

■ '[f^T^— 4 cot!)>f'^i^-/<:^ 1 4 0 3{:i-fe: ^ h-f 
0 ot;::^: r:/i; v-a vttjf^'tf ^7^— ://n 4T^ 

X'^^-b^. mj^%mn^ o\^. ^ ^;^^i=^ffi'^9 0 0 

[0 0 3 9] ^I^(w^^Lrt/^^-t^-''^:d^#ffib/^i^ 

^-^t^. lji5(75Si39 {c^-f J: 5 ''^i^:^^ 
[0 0 4 0] TrT^y v-a ViS^iii^fl^^^iT:)^^. umm 

14, S135) . r'y^)^ — iyBl^(0^<y^ry^-^ 
— y<f}^M^m<^^^. 111505139 {ZTik-rX 0 tC, 

r >^y >^-v-B 

— y^^ih — (dl 5, S 1 3 7) o l^mUf:! 

•r-S (H 1 5 , S 1 4 3) o 
I 0 0 4 2 1 ^l^ttiL^^l^:^-^. i^-z-^^^r-^^/l-^^b 

(iil 1 5 , S 1 4 1 ) . 

[oo4 3l^^^ic, si4 5t% r:/y ^^^--v-h >'i^]f^ 

7^ i^^^,A\^^^^'^0. t<0 
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si47r% ^ 7;^^l=ii^«9 0 o(::^<?^^r 5^ 

iii>ft-tt^x--:?'/H 4 co^;ii^4^7^i>*l 4 O 7 ^ y ir 2/ 
h L, fl!l-t^-^■<-^iS5^^^T5 (Sl49)o 5131- 

s 1 4 9(75^ii^i^^^-r5^r:/y ^-tc^pf lt 

[0 0 4 4 ] ^r:/y -ir— v-a >'{C7t^-r6^Si:i^^T L 

2 0 3^^i9itLt^l^l^b. ^^ttlt^l^l 2 0 5 
i^? y ^sa^i^— Kl207^y-t?:yhU. fdli^ — -'^ 

-->^5^^i-r^ (s 1 5 1 ) o 

[0 0 4 5 ] 2) -th->'-<mfi^iZ^^B# 

«J5jtfiJWB4 0 1^. H 1 6 1 8 lC^-t-?^til]{^t^^ 

[0 0 4 6 ] '^J75c^ijt^^4 01^. t^^^^^l^2 Ot^h:^ 
j/ir — v^^ii^ft^K^ S 1 6 1 ^cjo^/^r . i^fi-^n 

tci^, s 1 6 3 {^*5i^r. fdi(7:>^*(7:)f^=£: :x ^ ^^t 5o 
"m^^iz^;^^^" xh-^ti^^\^\^. s 1 6 5^c*5l^ 
T. i^-~/^m^*iS^7"":7^/n 2d^^^i?^iZi^^3R<7:>^ 
(:t^f±j)|^^ii 2 0 s^^M^iA^) ^^i^-^-r 

— Kl 2 0 7 ^M^^^tcir ^/h-rs (S169) o 
L.f£\^^m^\t. 7Z<D:^ y^ — ^J^-hl^m^ (SI 6 
7) o 

[ 0 0 4 7 ] ^felc. T:/y ^—i^B ^^stims^T^ — 

J(7 14^i^-f"L. t&f^LXl^?tei^rr y v-a >■ (15 
f^if — /-^^ 1 4 0 3 {C^^O/^l^ T":?' y v-a >■) ^ 
if-^-r-S (S 1 7 1 ) c ^ffib/cm-B^s TtS ^Irtf p. 

1 4 0 7 liifFi^— ''^^ 1 4 0 3 ^%^^\h 

^i^-/<ic^^L, ft!l■^^'-/■^-^^l^-r5 (s i 7 3) o 

^fetC, S17 5T-, r :/ y -^r — a ^-CO^tii^i^^:^ 7 

;^i5'l=^m«9 0 oic5t^ lt^t5o ^t^, ryy^" 

v^a >t&>f^*ft^x— 4C0^3®*:77^l 4 0 7 ^ 
S (S 1 7 9) o 

[0048] S171 (D^^x. itif^i^-/^/^ uor:^ 
y |§]i70Si8i 
r. [l-i^-/'<T•mffii^^fFUTv^6r7'y ^jr-ixa 
r:/y >5r-v-a >ti)f^'ft^r-:/>'H 4*^bi^'-f'*r 

-60 ^^-r^m^. TiS(^r:/y ^^-v-a 

5^ (S18 3) o ryV^-i^Bl^^ 
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W}^Wt::^^iyy\^. Mi SOS i 9 SlcittPo I'^ttib 
tz^-^. mi 7 (DS 1 S 5\Z.:i6\r^X . 't<DT':f V ^ — i^ 

Sij {^±\ f^W}^-^m^. ^®)) i^^^rfo (SI 8 

7) , ^T^. r:/LJ ^-v-3 >'li)^^it^7^":/>'H 4 

-rS (S 1 8 9) o ^mmT^. 7l<D?^ ^ir-v^^^*?-- 
(S 1 9 1) . 

[ 0 0 4 9 ] ±fS(7>zy y ^ — v- 3 ^-s^ib^^a^i^tt^iX 
f^t^-:>tzm^. H 1 8 COS 1 9 3 {Cl^^l^r, ^T-:/!;>r 
— >'C0/<2/:J^ r i/'/i?- — /-^^ 1 4 0 5 =^,^I^5^^-t^ 

1 4 co^^i't' :7 7 1 4 0 7 

/^i/^J'T — ''^^ 1 4 0 5^$#^X., M 

i^— ^<{c^lJ^-r:5c ^fcl-. S 1 9 5 ^c:^3l^T. ^Jy^9 

^^m«9ooic, /<5^i^T^/^i^-^•^^^^M^i^^^f 

S 1 9 7 ^>l:^ol^T, r:/!^ -^r — v- 3 >ii]t^'[f 
^Rt"— ://H 4 0M^'^':7^i^l 407^U-^iyhb. 

[0 0 5 0 ] Smt-. if"^^t^^'ff ^x-:?'/^ 1 2 oif 

-^<m^l 2 0 S^TiE^t^^^^X.. l^ffi^K^l 2 0 5 
y r , K 1 2 0 7 ^ y ir J/ h 'toi^"->"< 

--^P^-rS (S 1 9 9) o 
[0 0 5 1 ] ( 5 ) ^ffl:^^^SfrP#Oit)>f^ 

ixSi:, S 2 1 ir-i2^#^ixrc> 5/^-v>^li»3iZ^^, 
;6>$:iiaj^-r-5o "^S9^^^5tt" -QfSi 

l^P#, S 2 1 3r-ftlltO^^60^n: i/i^^ff 

-c^ofcB^, s 2 1 5r*r:/y ^— v^3 ^-iiif^ 
•[f^x-'://n 4^i^"^b, ^<^^Ts/:/i?— 

UOrry >$r — v-a > (@^?i^l 1 0 9d^OF F 

[0 0 5 2 ] i^^-rsr^y ^^-v-a v^^i^— ^^n^ 

S 2 IgT-if — ^^ix/cT y-v-s VCO/'^-;:?' 
z 5^ r if - /-^ ft ^ f& - <7> ^ $r i^ - ^< ^ ^-IS ^ 

^.'tt^7^-y>'H 2r-if-^L, if-/<<^l^ 1 2 0 3d^ 

s 2 1 9r-, i^^T^y ^j^-v-a vor:/y 
^— cxa "-^-^m^^y- —-f )^ 1 4 ojtagcfi:7 ^ ^'i 4 o 
7^^^*(;iL, s^-l/if— -'^^ 1 4 0 5i£ri?- — 
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s 2 2 ix*^ yy^^'^mmm^ o ^\z.^<y>rrv^^- 

.fg^T^ — y/u 1 4 Ojia^^^y 7 ^' 1407^^y-tr2/h 

Mif-^<{c^?*-rSo (s 2 2 3) o ^r:/y >r- 

v-a XC^L. ±IES 215-S223 co^ta^^frv^ 
(S 2 2 5) , :Si!i3l:&^^;^T Lfcb^ 
(S 2 2 7 ) o 

[0 0 5 3 ] 9 . ftijffl)ti]f^«^'j 

y^? r y v- a V(7)/^ ^ r /^oii] ^ ttt^ o^'j 

(1) m^W% (^mf^ib/^miB) (iJ:5Si)f^0'J 
5^^ij5feP§<7:^^iiJt^HP#(7:>l']'9ftt:t^'J^-i^f o ^2 0 

if— /<^/^co^Mi?'J^^-r^T-^?5c Ig]2it^. iii 
2 0 (7>if-^<^j5St<7D^^(c^n^*n^^t:^r 5 r :/ y 

v/3 VOfij i9ft*j*^'J^^^-rillT-*?^c [^20CO200 
1, H21C752101 IC^i-J: 5 t-. y ^^"V'a 

VAPl, AP2, A P 3 d^if — 1 0 0 a , 100 

b, 1 0 0 c r-iii^'^b, ^r:/y >r"v-3 >'(7:>^-<5^r?'T 
20 y:f^—^<\t. if"/< 1 0 0 d {cfij 19 ^Tbnrv^^o 
[0 0 5 4 ] iktc, |il2 0C02 0 0 2tc^-rct 5^1::. if 
0 0 a;d^^^^ih-rs^, ^^:^^1=^#«9 0 
Qif^r-f') ^ — v'a VAP 1 2 1 0 1 tC:iot^r/<5/ 

^ T 5/:/if — >'-<tc^^^nrt'^5if — -'•^ 1 0 0 d tc5^ 

-To m^n\m^^o\^. ceo h y ;^f^7c;i^. #rr^y^ 
— ><D^-< 5/ ^ r ^^T'if — /<^t:/ y ^— ^-3 vd^-fsi 

t^tljff UTl/^^'^l/^if — ''■^ 1 0 0 e ICitJi? ttit So l'J*3 W 
ij-fct^l^$rll 2 1 O 2 1 0 2 (C;u^-ro 
[0 0 5 5 ] ^S^tC, 1]20<7:>2003 tc^i"^ 5 if 

30 -/<i 0 0 b^&^S^f^ih-rs^, ;>^;^^^^m^9 0 
0:i^T:/y — >AP 2 ^ r •>'-:/if — /^{c^i 

^^tiri^Sif — 1 O O e tC^-To ^J5£^W^4 0 

5/ >^if — ^^-^if — 100c. lOOd. lOOdi:, 
Iil2 1602 1 0 3{c^-t" <i:5t-^e^-t-5o 

[0 0 5 6 ] ifetC, ^20CO2004 tC^-^" J: 5 i-. if 

t^, ^TT'y ^ — v^3 r i/T'if — -'^^^ 112 

1 (7) 2 1 0 4 i^l^-f J: 5 {C, if-/< 1 0 0 a t^lW^^t- 

So 

[0 0 5 7 ] (2) ^iJ^St^JE (^IB) ICj:S©if^e^'J 

ii2 2^f^bli 2 4 [i. ^%Wki^%<r>m^^<r>'^^m^y^ 

-mr-^b^So H22CO2 2 0 1. li 2 3 O 2 3 0 1 iC^ 
-rj:ptc. if— x<iood, 1 Q ^ ^t'^lL^ft^Wxm. 
^Lr:?o«9, 77^ y ^ — v-a >A P 1 , Ty^y-^r — >-a 
VAP 3:&^if — /<1 O 0 dT-J|^i&f^Urt'^St><75^-r 
50 So ^04^Mr% if — 0 0 c;6^miB-rSi:, =SJ5j£f'J 
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m^4Q^t. ^(Db V ^^^^i. -+^-/<10 0c, 10 

0 d, 10 0 e(D3-^\zX^^ "7 ::^i^mf&^<^MmMif 

K^^ij^-r-So KONt7:)^-8'> mmm 

y g ^^AP 3 1 0 0 c lentil (ffih. 

^tlSc "^(0^%. Il22t7:>2202, [gl23 
CD 2 3 0 3 tC^-r J: 5 100c, lOOd, 

10 0 e -e(7:)il^t-^^T'f^o 

10 0 5 8 ] /j^^S, g^^ii),^- KOF FOm-a^l^. T 

o^^j^^r 1 0 0 ct^mKi^xhti 

[0 0 5 9 1 (3) CPV^^\Z.X^W}Vfm 
00c, lOOd, 1 0 0 e-CTT?"!; ^ — v'H >AP 

3, API, AP 2;^^-en-ei^i^!f^urv^^. ^CPU 

i^ — ^< 100c, lOOd, l00d^liJ«9 tKT 

1-^-6. i^— x-^i 0 0 dT-iij'f^Ln/^^r-7'y v-H > 

AP 1 T ix:/!^, •^ — '^<10 0eX^^'^^X' 

— 1 0 0 c tCl'l'^ttij'bixTi/^^o 
3 0{cj:-5A^^(7:>^«T^^, Hi 2 7 sc^-r J: 5 tc. i^-^^ 
t^^o^A Wl^ir% i?-— 1 0 0 c ^ 1 0 0 e 

jS^i^^LfcOT'. '^J5fe^J'^^4 0 1^, i^ — 1 0 0 c <!: 
y<y i^r y -f-^ — ^^t UTl/^fwT-/ I) ^ — 3 >A P 1 
(75/-< 2/ :^ r y — -'^^H 2 8 tC^-f ct 9 ■^"-'^ 1 
0 0 e {zm VW^h. 

[ 0 0 6 0 ] 10, %mth^m.^^'^^ 

2 9 0 1 ^col^Tmp>^-t-6c ^lj^^s^I^^^^)•^f ^7^-:^/^ 

[0 0 6 1 1 a ) 

t>(Dm^'^^2 9 0 2 $:f$^ffitcffiiz&Lrc^-if^^:7 7 
-^yu 2 9 0 1 ^lil 2 9 O 2 9 0 3 P t-, ^ — if 

tL-h±.\-fmz,mj^um^4 o\z.x. ^m.m-^mz 9 o 2^^ 

Sc 

[0 0 6 2 ] b) ^v=^>'i-?i^M 
/u^t^^lcLT, ^J^^^a2 9 1 6l^^S^;&^ffi:>ix5o 



t!)^t4^T-*?oytr y^y t> 5 — 

if— ig^r^y ^--v^a ><7:)''-^';'^7''y7'if">"<^ 

113 lie. ^SJ^N^l^-^^/^r ^;':7'^7='/^c0^ii^'J^ 

.i^-To (N+i) ^coif->'<-c«iS;^n, i-^^^ii^T) 
^<5/i^T jz-T^ir-r^jf^^T'^^So r^y ^-v^3 vi^jN 

Si:, y ^ — v- a ^^(t:*'''^ :y T i^-Zif— /-^^ ^'.f 

T ^ '7 7^^iyy^'r^^L%±.n'm. 112 902 

9 0 5, 2 9 1 8(c.T^-t-.fc pt-. mmwi^m,^'\^^'r - 

1 1 (cMl^^ixSo 
[0 0 6 3 ] je^iitDj: 5 Ic, :it7?^JS(7>m^T*ti. ^ ^ 

So 

40 [0 0 6 4 ] m^l^t:-m^<^Bt^^X'\t. hU — ^^ 

[0 0 6 5] 

[^P^O?55^] CO^P^lc J:ixt:i', i> ^^^^^^ 
50 [0 0 6 6 ] ^fc. co^PJlcj;m^, ^^;^^?ic#/ 
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[ 0 0 6 7 ] C^O^PJ^^J:i^li^ 

[0 0 6 8 ] ^fc, V/^-(c^®];6^^C/c 

[ 0 0 6 9 ] ^fc. i^-/<<7>^^(cpt cr, r:/!;^- 
[ 0 0 7 0 ] ^yt. ^^>^r ^/i-^^St-:5^ ^-^^«7:>^^ 
>^ J: 5 ^li:d^"^t^T- ^ S o 

[ 0 0 7 1 ] ^fc. v';^7^i^T-^il^:x:/u— h^>^^© 

[ 0 0 7 2 ] ^7t, mj^wm^t^. ^nm:-m^^rif:L 
€-tf^«lcr>:^lt (CPU. ^mz.x,-^x^m.f^ 

n y ^ mxh^o 

n ^ ^X-h^o 

u 5/ ^ mx'h^o 

[li 5 ] wco^i^co^ v-j^x^co^tfe^^-*":/ 
n ^ I^T^So 

[Ig 6 ] ;i(7:>^0^(7>^ v';^7'^olij>f^ta^^.T^ 
[H 7 1 r 60^5^0^ ^;^^v^>^7"j^co4;^^^t^^2 

0 i)^tT 5 ^-y<^m(r>^^^mm'r^mxh So 

[IS 8 ] C(7>^l^t;>:^' v'^^T'-i^Otft^H^^ 3 

0 :d - tr 5 « iSL to ^ ^a ^ t5L -r S U T* ^ 5 o 

So 

[liii 0] z.<o^^M<^i^ "7 ^^"^ -i^^y" M.<r>^m7'—^ 

6« 

[ill 2] ^o^e^o^ 7;^^?^ v'^T'^o^^^-r — 
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[n 1 3 ] z.(om^^<r^^ 7>^:^ v'^T'i^fo^iSsw^ 

4 0(7?:^fiqir-t5_b(fP#6r)15f^(7>i5^ixllr*foSo 

[H 1 4 ] :i0^8^(75i!^ v-^T^^co^J^^iJt^Pifi 

[Hi 5] :i(75^s^<7?:J' 7;^^?^ >^;^7^^(7)'^j*ftijfflifn 
4 o(D-^—/<m^^'^^^<o^^^7fz'^^^Lkimx*h^o 

[Hie] ^.(T^^P^CO:?' 7:^^ v^^T^i^co^^^r^l^B 
4 0(D^ — ^<m}^'&%^<^Wi^^^ir'(ritiMX'h^o 
[Hi 7] r.o^!^(0:^ 7;^i5^ v';^7^^<7:>=fti53cSy^®^ 

[His] wO^^^co^ 7^;^ i^::^"?- J^<Dmf^UM^ 

4 o(75i^-/-<^j55oSMP#(75tb^^^7j^-r25ftnii!r*^6o 

[Hi 9] z.<D^m<o^ "7:^^^ iyp^'rJ-^<7:>mi^%W^ 

4 OCO#^M^P#<75®i^^(75?5^nHT-*3So 

[H 2 0 ] :l<d^^^(OP 7^c5=^ v';:^x/^(7:^-^— ^'"^^i^fe 
co^H^'J^^-rHT'^So 

[H 2 1 1 C(7)^e^<7?:J^ y y^'^ -yp^'r J-^(om 2 0 60i^ 

[[§12 3] z.<n^^^<o^ =7-^^ iy^:^"?- J-^<om2. 2 tc^ 
[112 4] z.<D^m<o^ y:^^ J^(r>mz 

[H2 5] CO^P^O^ ^^^^^'v'^^T'i^COCPU^Tt 

^st)ic J: s '^'mw.'^n<rym^m^7f^'^mx^ So 

[H26] CO^§^<D^ 7:^:5^ v-^^t" ACO C P U:^?^ 

^15 {c J; S H0t2# (7> tbf^^y ^Sr .i^-r H r- ^ 5 o 

[112 7] :io^|^o^7;^^>';^7'i^<7:)CPU^^^ 

^ ii) J: S H^P^ (^iif^^'J ^ -T^-r H T ^ 5 o 

[H2 8] rtT^^l^o^ 7;^^$^'>:^xi:^cocPU^^ 

[H 2 9 ] r (T^^^o^ =7:^^ J-^<o^my'—^ 
t£te^ 1 0 co^J^^Si^{^^^'ft^7^-T/y^ 1 1 ofFJ^<^|5t 

[H 3 0 ] z.<r>^^^<r>^ v:^^ v'^xi^o~:S^^- :y 

[H 3 1 ] z.(r>^^n<r>^ 7;^^ v-^r i^o^S^NiS^f 
1 /^^^r *^y^v='/K7:)^^e^'J4r75^-rEir-*?So 

[if^-^(75§iPj] 

10. 10 a, 10b, 10c — 1 

1, 11a, lib, 11c n\m^v^mm\^m.^-^ 

12. 12a, 12b, 12c i^ — t^^^il^Sr 
— T'yL', 13. 13a, 13 b. 13c if — /^A^-lf 
y^/U, 14. 14a, 14b. 14c T:/!;^ 
-v-B 2 0 m^StS^. 3 0, 

5i? 30a, 30b, 30c :^WHtr^. 3 5 
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^11:7 r^/u, 4 0 «i*^iJ'#^, 100 a, 100 

b, 100 c, lOOn i^ — 160 ^i^Jt^iJt®^ 
2 0 0 a, 2 0 0 b, 2 0 0 n X-^:^^. 90 
Oi^ y^^'Smmm. 9l0a, 910b. 9lOc 
OSy—/i-M. 1 0 0 0^^ J' h r? — :^ . 1101 — 

/<=»j^Sc, 1103 ry'v^—i^a^^. 1105 m 

j^'^ — y<. 1107 y<iyi^ryy'-^ — ^<. 1109 
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S^^i^T^. 1111 Siii^tii^- K, 12 0 1 -t^-- 
1 2 0 3 ^-^<m^^ l 2 0 5tkt^^B. 12 
0 7 130 1 1 3 0 3 A 

m^n. 140 1 r'i/V^-i^al^:^. 1 4 0 3 M 

f^-t^— ^<^, 1 4 0 5 /<5/^r 2/:/-^-— ''<^. 140 
7 mm^pyy^. API, AP2, AP3 >^ 
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